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1.1

1.2

Report Summary

Report Modification Record

Alterations and additions to this report will be issued to the holders of each copy in the form of a

complete document.

Issue Description of Change

Date of Issue

1 First Issue

09 June 2020

Introduction

Applicant
Manufacturer
Model Number(s)

Serial Number(s)

Hardware Version(s)
Software Version(s)
Number of Samples Tested

Test Specification/Issue/Date

Order Number
Date

Date of Receipt of EUT
Start of Test
Finish of Test

Name of Engineer(s)

Related Document(s)

COMMERCIAL-IN-CONFIDENCE

Table 1

Apple Inc
Apple Inc
A2330

C07CG081PW8X, CO7CF029PW92, CO7CGO5KPW8YV and
C07CG0O5BPW8V

REV1.0
20A2236b
4

FCC 47 CFR Part 15C: 2019
ISED RSS-247: Issue 2 (02-2017)
ISED RSS-GEN: Issue 5 (04-2018) + Al (03-2019)

0540201015
07-April-2020

08-April-2020 and 28-April-2020
11-April-2020
07-June-2020

Mehadi Choudhury, Malik Mohammad, Faisal Malyar,
Ahmad Javid, Jaiyanth Balendrarajah, Ainsley Jenkins and
Liang Tian

ANSI C63.10 (2013)
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1.3

Brief Summary of Results

A brief summary of the tests carried out in accordance with FCC 47 CFR Part 15C, ISED RSS-247 and ISED RSS-GEN is shown below.

Specification Clause
Section Test Description Result Comments/Base Standard
Part 15C RSS-247 RSS-GEN

Configuration and Mode: 2.4 GHz Bluetooth - LE1M (Core 0)

2.1 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.10 (2013)
2.2 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
2.3 15.247 (a)(2) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2013)
2.4 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)
25 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)
2.6 alr?dzfgz(gé 5.5 6.13 Spurious Radiated Emissions Pass ANSI C63.10 (2013)
Configuration and Mode: 2.4 GHz Bluetooth - LE2M (Core 0)

21 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.10 (2013)
2.2 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
2.3 15.247 (a)(2) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2013)
2.4 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)
25 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)
Configuration and Mode: 2.4 GHz Bluetooth — LE1M (Core 1)

2.6 o247 2(8)5 5.5 6.13 Spurious Radiated Emissions Pass ANSI C63.10 (2013)

COMMERCIAL-IN-CONFIDENCE
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Specification Clause

Section Test Description Result Comments/Base Standard
Part 15C RSS-247 RSS-GEN

Configuration and Mode: 2.4 GHz Bluetooth — LE1M (Dedicated Core 2)

2.1 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.10 (2013)
2.2 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
2.3 15.247 (a)(2) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2013)
2.4 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)
25 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)
2.6 alr?dzfgz(g)s 5.5 6.13 Spurious Radiated Emissions Pass ANSI C63.10 (2013)
Configuration and Mode: 2.4 GHz Bluetooth — LE2M (Dedicated Core 2)

21 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.10 (2013)
2.2 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
2.3 15.247 (a)(2) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2013)
24 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)
25 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)

COMMERCIAL-IN-CONFIDENCE
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Specification Clause
Section Test Description Result Comments/Base Standard
Part 15C RSS-247 RSS-GEN

Configuration and Mode: 2.4 GHz Bluetooth - HDR4 (Core 0)

2.1 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.10 (2013)
2.2 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
2.3 15.247 (a)(2) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2013)
24 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)
25 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)

Configuration and Mode: 2.4 GHz Bluetooth - HDR8 (Core 0)

2.1 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.10 (2013)
2.2 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
2.3 15.247 (a)(2) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2013)
24 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)
25 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)
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Specification Clause

Section Test Description Result Comments/Base Standard
Part 15C RSS-247 RSS-GEN

Configuration and Mode: 2.4 GHz Bluetooth — HDR4 (Dedicated Core 2)

2.1 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.10 (2013)
2.2 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
2.3 15.247 (a)(2) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2013)
2.4 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)
25 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)
Configuration and Mode: 2.4 GHz Bluetooth — HDR8 (Dedicated Core 2)

2.1 15.247 (b) 5.4 6.12 Maximum Conducted Output Power Pass ANSI C63.10 (2013)
2.2 15.247 (e) 5.2 6.12 Power Spectral Density Pass ANSI C63.10 (2013)
2.3 15.247 (a)(2) 5.2 6.7 Emission Bandwidth Pass ANSI C63.10 (2013)
24 15.247 (d) 5.5 - Authorised Band Edges Pass ANSI C63.10 (2013)
25 15.205 - 8.10 Restricted Band Edges Pass ANSI C63.10 (2013)

COMMERCIAL-IN-CONFIDENCE
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1.4 Product Information

1.41 Technical Description

&

The Equipment Under Test (EUT) was a desktop computer with Bluetooth, Bluetooth Low Energy
and 802.11 a/b/g/n/ac/ax capabilities in the 2.4 GHz and 5 GHz bands.

1.4.2 Additional Information

Bluetooth is supported across all cores, however simultaneous transmission on multiple cores at
the same time is not supported. Bluetooth operation on Core 2 is independent to operation on Core
0 or 1, therefore tests have been performed on Core 2 and repeated for the Core with the highest

antenna gain out of Core 0 and Core 1.

For Radiated Spurious Emissions, tests were performed with the device operating independently

on Core-0, Core-1 and Core 2.

BT Core Frequency (MHz) Peak Gain (dBi) Conducted Cable Loss (dB)
0 2400 - 2480 5.00 0.7
1 2400 - 2480 0.25 0.7
2 2400 - 2480 0 0.7

15

1.6

Table 3 — Antenna Gains

Deviations from the Standard

No deviations from the applicable test standard were made during testing.

EUT Modification Record

The table below details modifications made to the EUT during the test programme.

The modifications incorporated during each test are recorded on the appropriate test pages.

Modification State | Description of Modification still fitted to EUT

Modification Fitted By

Date Modification
Fitted

Model: A2330, Serial Number: CO7CG081PW8X

0 | As supplied by the customer

| Not Applicable

| Not Applicable

Model: A2330, Serial Number: CO7CF029PW92

0 | As supplied by the customer

| Not Applicable

| Not Applicable

Model: A2330, Serial Number: CO7CG05BPW8V

1 | Firmware modified to test TxBF.

| George Porter

| 23-April-2020

Model: A2330, Serial Number: CO7CGO5KPW8V

0 | As supplied by the customer

| Not Applicable

| Not Applicable

Table 4

COMMERCIAL-IN-CONFIDENCE
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1.7 Test Location

TUV SUD conducted the following tests at our Fareham Test Laboratory.

©

Test Name

Name of Engineer(s)

Accreditation

Configuration and Mode: 2.4 GHz Bluetooth - LE1M (Core 0)

Balendrarajah, Ainsley Jenkins and
Liang Tian

Maximum Conducted Output Power Mehadi Choudhury UKAS

Power Spectral Density Mehadi Choudhury UKAS

Emission Bandwidth Mehadi Choudhury UKAS
Malik Mohammad, Faisal Malyar,

Authorised Band Edges gz:re]sgri?e\;;:k’l,\] :%2?;; Jenkins and UKAS
Liang Tian
Malik Mohammad, Faisal Malyar,

Restricted Band Edges g:\:zsgr‘z]a?e\ll;:r’l:] leﬁ?et; Jenkins and UKAS
Liang Tian

Configuration and Mode: 2.4 GHz Bluetooth - LE2M (Core 0)

Maximum Conducted Output Power Mehadi Choudhury UKAS

Power Spectral Density Mehadi Choudhury UKAS

Emission Bandwidth Mehadi Choudhury UKAS
Malik Mohammad, Faisal Malyar,

Authorised Band Edges gzg]:gr\;?e\lljlgﬁ:] ::eret;] Jenkins and UKAS
Liang Tian
Malik Mohammad, Faisal Malyar,

Restricted Band Edges g:\[gsgri?z\;jlgr’l,\] :%2::; Jenkins and UKAS
Liang Tian

Configuration and Mode: 2.4 GHz Bluetooth — LE1M (Dedicated Core 2)

Maximum Conducted Output Power Mehadi Choudhury UKAS

Power Spectral Density Mehadi Choudhury UKAS

Emission Bandwidth Mehadi Choudhury UKAS
Malik Mohammad, Faisal Malyar,

Authorised Band Edges gzr;sgr;?;:ﬁ 2:};12::; Jenkins and UKAS
Liang Tian
Malik Mohammad, Faisal Malyar,

Restricted Band Edges gzgsgri::ji:ﬁj 2:);12::; Jenkins and UKAS
Liang Tian
Malik Mohammad, Faisal Malyar,

Spurious Radiated Emissions Ahmad Javid, Jalyanth UKAS

COMMERCIAL-IN-CONFIDENCE
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©

Test Name

Name of Engineer(s)

Accreditation

Configuration and Mode: 2.4 GHz Bluetooth — LE1M (Core 1)

Malik Mohammad, Faisal Malyar,
Ahmad Javid, Jaiyanth

Balendrarajah, Ainsley Jenkins and
Liang Tian

Spurious Radiated Emissions Balendrarajah, Ainsley Jenkins and UKAS
Liang Tian

Configuration and Mode: 2.4 GHz Bluetooth — LE2M (Dedicated Core 2)

Maximum Conducted Output Power Mehadi Choudhury UKAS

Power Spectral Density Mehadi Choudhury UKAS

Emission Bandwidth Mehadi Choudhury UKAS
Malik Mohammad, Faisal Malyar,

Authorised Band Edges g:\:zsgr‘z]a?e\ll;:r’l:] leﬁ?et; Jenkins and UKAS
Liang Tian
Malik Mohammad, Faisal Malyar,

Restricted Band Edges gz:;\sgri?e\;jle(:k’l:] le)r/li?et; Jenkins and UKAS
Liang Tian

Configuration and Mode: 2.4 GHz Bluetooth - HDR4 (Core 0)

Maximum Conducted Output Power Mehadi Choudhury UKAS

Power Spectral Density Mehadi Choudhury UKAS

Emission Bandwidth Mehadi Choudhury UKAS
Malik Mohammad, Faisal Malyar,

Authorised Band Edges gzgsgri?;igﬁf ::ZZT;C Jenkins and UKAS
Liang Tian
Malik Mohammad, Faisal Malyar,

Restricted Band Edges g:\r;sgr‘;?z\;jlgryl:] 2:};12::; Jenkins and UKAS
Liang Tian

Configuration and Mode: 2.4 GHz Bluetooth - HDR8 (Core 0)

Maximum Conducted Output Power Mehadi Choudhury UKAS

Power Spectral Density Mehadi Choudhury UKAS

Emission Bandwidth Mehadi Choudhury UKAS
Malik Mohammad, Faisal Malyar,

Authorised Band Edges gzgsgri?;/jl:ﬁ,J :ﬁret; Jenkins and UKAS
Liang Tian
Malik Mohammad, Faisal Malyar,

Restricted Band Edges Ahmad Javid, Jalyanth UKAS

COMMERCIAL-IN-CONFIDENCE
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©

Test Name

Name of Engineer(s)

Accreditation

Configuration and Mode: 2.4 GHz Bluetooth — HDR4 (Dedicated Core 2)

Balendrarajah, Ainsley Jenkins and
Liang Tian

Maximum Conducted Output Power Mehadi Choudhury UKAS

Power Spectral Density Mehadi Choudhury UKAS

Emission Bandwidth Mehadi Choudhury UKAS
Malik Mohammad, Faisal Malyar,

Authorised Band Edges ggr;r?gr‘;?e\:ji:r;:] 2:312?;; Jenkins and UKAS
Liang Tian
Malik Mohammad, Faisal Malyar,

Restricted Band Edges gz:re]sgri?e\;ji:k’l,\] :%2?;; Jenkins and UKAS
Liang Tian

Configuration and Mode: 2.4 GHz Bluetooth — HDR8 (Dedicated Core 2)

Maximum Conducted Output Power Mehadi Choudhury UKAS

Power Spectral Density Mehadi Choudhury UKAS

Emission Bandwidth Mehadi Choudhury UKAS
Malik Mohammad, Faisal Malyar,

Authorised Band Edges g:\:zsgr‘z]a?e\llji:ryl:] leﬁ?et; Jenkins and UKAS
Liang Tian
Malik Mohammad, Faisal Malyar,

Restricted Band Edges Ahmad Javid, Jalyanth UKAS

Office Address:

Octagon House
Concorde Way
Segensworth North
Fareham
Hampshire

PO15 5RL

United Kingdom

COMMERCIAL-IN-CONFIDENCE
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2 Test Details

2.1 Maximum Conducted Output Power
211 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (b)
ISED RSS-247, Clause 5.4
ISED RSS-GEN, Clause 6.12

21.2 Equipment Under Test and Modification State
A2330, S/N: CO7CGO05BPW8YV - Modification State 1
213 Date of Test
13-May-2020 to 21-May-2020
21.4 Test Method
The test was performed in accordance with ANSI C63.10 clause 11.9.2.2.5 (AVGSA-2A).
21.5 Environmental Conditions

Ambient Temperature 23.0-25.1°C
Relative Humidity 21.6-315%

2.1.6 Test Results

2.4 GHz Bluetooth - LE1M (Core 0)

Frequency (MHz) Maximum Output Power

dBm mw
2402 4.17 2.61
2440 4.98 3.15
2480 5.07 3.21

Table 6 - Maximum Conducted Output Power Results

COMMERCIAL-IN-CONFIDENCE Page 11 of 85
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2.4 GHz Bluetooth - LE2M (Core 0)

Frequency (MHz) Maximum Output Power

dBm mw
2402 4.40 2.75
2440 5.27 3.37
2480 5.33 3.41

Table 7 - Maximum Conducted Output Power Results

2.4 GHz Bluetooth — LE1M (Dedicated Core 2)

Frequency (MHz) Maximum Output Power

dBm mw
2402 8.74 7.48
2440 8.60 7.24
2480 8.72 7.45

Table 8 - Maximum Conducted Output Power Results

2.4 GHz Bluetooth — LE2M (Dedicated Core 2)

Frequency (MHz) Maximum Output Power

dBm mw
2402 9.00 7.94
2440 8.97 7.89
2480 8.95 7.85

Table 9 - Maximum Conducted Output Power Results

2.4 GHz Bluetooth - HDR4 (Core 0)

Frequency (MHz) Maximum Output Power

dBm mwW
2404 5.44 3.50
2441 571 3.72
2478 5.81 3.81

Table 10 - Maximum Conducted Output Power Results

2.4 GHz Bluetooth - HDRS8 (Core 0)

Frequency (MHz) Maximum Output Power

dBm mwW
2404 5.44 3.50
2441 5.78 3.78
2478 5.73 3.74

Table 11 - Maximum Conducted Output Power Results

COMMERCIAL-IN-CONFIDENCE Page 12 of 85



Document 75948763-10 Issue 01
COMMERCIAL-IN-CONFIDENCE

2.4 GHz Bluetooth - HDR8 (Dedicated Core 2)

Frequency (MHz)

Maximum Output Power

dBm mw
2404 5.84 3.84
2441 5.95 3.94
2478 5.66 3.68

Table 12 - Maximum Conducted Output Power Results
2.4 GHz Bluetooth - HDR4 (Dedicated Core 2)

Frequency (MHz) Maximum Output Power

dBm mw
2404 5.78 3.78
2441 5.91 3.90
2478 5.67 3.69

Table 13 - Maximum Conducted Output Power Results

FCC 47 CFR Part 15, Limit Clause 15.247 (b)(3)

For systems using digital modulation in the 902—928 MHz, 2400-2483.5 MHz, and 5725-5850

MHz bands: 1 Watt.

ISED RSS-247, Limit Clause 5.4 (d)

For DTSs employing digital modulation techniques operating in the bands 902-928 MHz and 2400-
2483.5 MHz, the maximum peak conducted output power shall not exceed 1 W. The e.i.r.p. shall
not exceed 4 W, except as provided in section 5.4(e) of the specification.

COMMERCIAL-IN-CONFIDENCE
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21.7 Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Multimeter Iso-tech IDM101 2424 12 12-Dec-2020
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
Network Analyser Rohde & Schwarz ZVA 40 3548 12 11-Dec-2020
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 28-Nov-2020
SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 11-Nov-2020
EXA Keysight Technologies N9010B 4969 24 03-Feb-2022
AC Programmable Power | izq, IT7324 5227 |- OIP Mon
Supply
MWX221-
3.5 mm 2m Cable Junkosha 02000DMS 5424 6 13-Jun-2020
20 dB Attenuator Sealectro 60-674 102089 N/S - O/P Mon

Table 14

O/P Mon — Output Monitored using calibrated equipment

COMMERCIAL-IN-CONFIDENCE
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2.2

2.21

2.2.2

223

224

225

2.2.6

Power Spectral Density
Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (e),
ISED RSS-247, Clause 5.2
ISED RSS-GEN, Clause 6.12

Equipment Under Test and Modification State

A2330, S/N: CO7CG05BPW8YV - Modification State 1

Date of Test

14-May-2020 to 02-June-2020

Test Method

This test was performed in accordance with ANSI C63.10, clause 11.10.6 (AVGPSD-2A).

Environmental Conditions

Ambient Temperature
Relative Humidity

Test Results

21.7-24.4°C
20.8-45.2 %

2.4 GHz Bluetooth - LE1M (Core 0)

Frequency (MHz) Power Spectral Density (dBm) Measurement Bandwidth (kHz)
2402 -6.39 30
2440 -5.61 30
2480 -5.45 30

Table 15 - Power Spectral Density

2.4 GHz Bluetooth - LE2M (Core 0)

Frequency (MHz)

Power Spectral Density (dBm)

Measurement Bandwidth (kHz)

2402 -8.37 30
2440 -7.61 30
2480 -7.43 30

Table 16 - Power Spectral Density

2.4 GHz Bluetooth — LE1M (Dedicated Core 2)

Frequency (MHz)

Power Spectral Density (dBm)

Measurement Bandwidth (kHz)

2402 -1.39 30
2440 -1.61 30
2480 -1.33 30

COMMERCIAL-IN-CONFIDENCE

Table 17 - Power Spectral Density
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2.4 GHz Bluetooth — LE2M (Dedicated Core 2)

Frequency (MHz)

Power Spectral Density (dBm)

Measurement Bandwidth (kHz)

2402 -3.35 30
2440 -3.66 30
2480 -3.22 30

Table 18 - Power Spectral Density

2.4 GHz Bluetooth - HDR4 (Core 0)

Frequency (MHz)

Power Spectral Density (dBm)

Measurement Bandwidth (kHz)

2404 -7.33 62
2441 -7.52 62
2478 -7.44 62

Table 19 - Power Spectral Density

2.4 GHz Bluetooth - HDRS8 (Core 0)

Frequency (MHz)

Power Spectral Density (dBm)

Measurement Bandwidth (kHz)

2404 -1.77 100
2441 -7.86 100
2478 -7.69 100

Table 20 - Power Spectral Density

2.4 GHz Bluetooth — HDR4 (Dedicated Core 2)

Frequency (MHz)

Power Spectral Density (dBm)

Measurement Bandwidth (kHz)

2404 -7.20 62
2441 -7.21 62
2478 -7.63 62

Table 21 - Power Spectral Density

2.4 GHz Bluetooth — HDRS8 (Dedicated Core 2)

Frequency (MHz)

Power Spectral Density (dBm)

Measurement Bandwidth (kHz)

2404 -8.50 100
2441 -7.61 100
2478 -7.96 100

COMMERCIAL-IN-CONFIDENCE
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2.2.7

FCC 47 CFR Part 15, Limit Clause 15.247 (e)

ISED RSS-247, Limit Clause 5.2(b)

©

The power spectral density conducted from the intentional radiator to the antenna shall not be
greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

The transmitter power spectral density conducted from the transmitter to the antenna shall not be

greater than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

Test Location and Test Equipment Used

This test was carried out in RF Laboratory 1.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Multimeter Iso-tech IDM101 2424 12 12-Dec-2020
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
Network Analyser Rohde & Schwarz ZVA 40 3548 12 11-Dec-2020
Calibration Unit Rohde & Schwarz ZV-254 4368 12 28-Nov-2020
SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 08-Nov-2020
EXA Keysight Technologies N9010B 4969 24 03-Feb-2022
AC Programmable Power | izq, IT7324 5227 |- O/P Mon
Supply
MWX221-
3.5 mm 2m Cable Junkosha 02000DMS 5424 6 13-Jun-2020
20 dB Attenuator Sealectro 60-674 102089 N/S - O/P Mon

Table 23

O/P Mon — Output Monitored using calibrated equipment
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2.3 Emission Bandwidth
231 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (a)(2),
ISED RSS-247, Clause 5.2
ISED RSS-GEN, Clause 6.7

2.3.2 Equipment Under Test and Modification State

A2330, S/N: CO7CG081PW8X - Modification State 0
A2330, S/N: CO7CG05BPW8YV - Modification State 1

233 Date of Test

21-April-2020 to 14-May-2020
234 Test Method

This test was performed in accordance with ANSI C63.10, clause 11.8.2.
2.3.5 Environmental Conditions

Ambient Temperature  23.0-24.4°C
Relative Humidity 208-27.7%

2.3.6 Test Results

2.4 GHz Bluetooth - LE1M (Core 0)

Frequency (MHz) 99 % Occupied Bandwidth (kHz) 6 dB Bandwidth (kHz)
2402 1065.5 689.4
2440 1067.2 700.1
2480 1075.5 712.2

Table 24 - Emission Bandwidth Results
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Figure 1 — 2402 MHz — Emission Bandwidth
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Figure 2 — 2440 MHz — Emission Bandwidth
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Figure 3 - 2480 MHz — Emission Bandwidth
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2.4 GHz Bluetooth - LE2M (Core 0)

Frequency (MHz)

99 % Occupied Bandwidth (kHz)

6 dB Bandwidth (kHz)

2402 2064.8 1175
2440 2067.3 1177
2480 2074.5 1229

Table 25 - Emission Bandwidth Results
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Figure 4 — 2402 MHz — Emission Bandwidth
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Figure 5 — 2440 MHz — Emission Bandwidth
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Figure 6 — 2480 MHz — Emission Bandwidth
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2.4 GHz Bluetooth - LE1M (Dedicated Core 2)

Frequency (MHz) 99 % Occupied Bandwidth (kHz) 6 dB Bandwidth (kHz)
2402 1069.1 664.6
2440 1068.7 664.5
2480 1067.8 668.9

Table 26 - Emission B
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Figure 7 — 2402 MHz — Emission Bandwidth
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Figure 8 — 2440 MHz — Emission Bandwidth
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Figure 9 — 2480 MHz — Emission Bandwidth
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2.4 GHz Bluetooth - LE2M (Dedicated Core 2)

Frequency (MHz)

99 % Occupied Bandwidth (kHz)

6 dB Bandwidth (kHz)

2402 2062.6 1171
2440 2063.9 1168
2480 2064.3 1169

Table 27 - Emission Bandwidth Results
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Figure 10 — 2402 MHz — Emission Bandwidth
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Figure 11 — 2440 MHz — Emission Bandwidth
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Figure 12 — 2480 MHz — Emission Bandwidth
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2.4 GHz Bluetooth - HDR4 (Core 0)

Frequency (MHz)

99 % Occupied Bandwidth (kHz)

6 dB Bandwidth (kHz)

2404 2351.8 1567
2441 2348.1 1561
2478 2352.2 1574
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Table 28 - Emission Bandwidth Results
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Figure 13 — 2404 MHz — Emission Bandwidth
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Figure 14 — 2441 MHz — Emission Bandwidth
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Figure 15 — 2478 MHz — Emission Bandwidth
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2.4 GHz Bluetooth - HDRS8 (Core 0)

Frequency (MHz)

99 % Occupied Bandwidth (kHz)

6 dB Bandwidth (kHz)

2404 4539.1 940.4
2441 4538.3 946.0
2478 4541.7 946.3

Table 29 - Emission Bandwidth Results
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Figure 16 — 2404 MHz — Emission Bandwidth
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Figure 17 — 2441 MHz — Emission Bandwidth
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Figure 18 — 2478 MHz — Emission Bandwidth
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2.4 GHz Bluetooth - HDR4 (Dedicated Core 2)

Frequency (MHz)

99 % Occupied Bandwidth (kHz)

6 dB Bandwidth (kHz)

2404 2351.6 1576
2441 2351.5 1568
2478 2352.0 1576

Table 30 - Emission Bandwidth Results
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Figure 19 - 2404 MHz — Emission Bandwidth

Spectrum Analyzer 1
Occupied BW

KEYSIGHT Input RF

5 Spectrum Analyzer 2
Swept SA

Input Z: 50 Q
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Preamp: Off

Center Fre
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41000000 GHz

600.000 kHz
Auto
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Ref Lvl Offset 21.73 dB
Ref Value 45.00 dBm

Center 2.441 GHz
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Figure 20 — 2441 MHz — Emission Bandwidth
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Spectrum Analyzer 1 Spectrum Analyzer 2 Spectrum Analyzer 3

Occupied BW Swept SA Swept SA

KEYSIGHT Input RF Input Z: 50 Q Atten: 10 dB Trig: Free Run
Preamp: Off Gate: Off

Corrections: Off
Freq Ref: Ext (S)
NFE: Adaptive

Coupling: AC
#IF Gain: Low

Ref Lvl Offset 21.73 dB
Ref Value 45.00 dBm

Center 2.478 GHz #Video BW 300.00 kHz

#Res BW 100.00 kHz
2 Metrics

Occupied Bandwidth
2.3520 MHz

Transmit Freq Eror
xdB Bandwidth

Total Power

21.001 kHz

1.576 MHz xdB

Apr 21,2020
11:46:04 AM

®:O~NA?

Figure 21 — 2478 MHz — Emission Bandwidth
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»

2.4 GHz Bluetooth - HDR8 (Dedicated Core 2)

Frequency (MHz)

99 % Occupied Bandwidth (kHz)

6 dB Bandwidth (kHz)

2404 4541.0 1576.0
2441 4539.9 1568.0
2478 4541.9 1576.0

Table 31 - Emission Bandwidth Results

Spectrum Analyzer 1
Occupied BW

KEYSIGHT Input RF
Coupling AC

@ Align: Auto

Swept SA

o Spectrum Analyzer 2

Input Z: 50 Q
Corrections: Off

Spectrum Analyzer 3 +
Swept SA

Atten: 10 dB
Preamp: Off

Trig: Free Run

Gate: Off Avg|Hold->10/10

Center Freq: 2.404000000 GHz

N
vi|- =

e

Frequency

Freq Ref: Ext (S)

#IF Gain: Low

NFE: Adaptive

Center 2.404 GHz
#Res BW 100,00 kHz

2 Metrics

Occupied Bandwidth
45410 MHz

Transmit Freq Error
% dB Bandwidth

a0 d?

RefLvl Offset 21.73 dB
Ref Value 45.00 dBm

#Video BW 300.00 kHz

Total Power

% of OBW Power
xdB

1.312kHz
945.8 kHz

Apr 21, 2
11:52:14 AM
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1.000000 MHz

Auto
Man
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14.4 dBm
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-6.00 dB

gl xx
U0 (¥

1Y

Figure 22 — 2404 MHz — Emission Bandwidth
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Preamp: Off

Trig: Free Run
Gate: Off
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Figure 23 — 2441 MHz — Emission Bandwidth
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Spectrum Analyzer 1
Occupied BW

KEYSIGHT :?"'PL" I_RF_ "
Fe) oupling:

Spectrum Analyzer 2
Swept SA
Input Z: 50 Q
Corrections: Off
Freq Ref: Ext (S)

Swept SA

Atten: 10 dB
Preamp: Off

Trig: Free Run
Gate: Off
#IF Gain: Low

NFE: Adaptive

Center 2.478 GHz

Ref Lvl Offset 21.73 dB
Ref Value 45.00 dBm

#Video BW 300.00 kHz

Spectrum Analyzer 3 +

Center Freq: 2478000000 GHz
Avg|Hold:»10/10
Radio Std: None

Cel
2.478000000 GHz
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10.000 MHz

1.000000 MHz
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Man
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2 Metrics

Occupied Bandwidth
4.5419 MHz

Transmit Freq Eror

X dB Bandwidth

Zacd

4.111kHz
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f) Apr 21,2020
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Figure 24 — 2478 MHz — Emission Bandwidth
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xdB

Sweep 1.00 ms (1001 pts)
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99.00 %
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% of OBW Power

N OO x”
'I:L‘QDD K%

FCC 47 CFER Part 15, Limit Clause 15.247(a)(2) and ISED RSS-247, Clause 5.2(a)

The minimum 6 dB Bandwidth shall be at least 500 kHz.

2.3.7 Test Location and Test

This test was carried out in RF Laboratory 1.

Equipment Used

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Multimeter Iso-tech IDM101 2424 12 12-Dec-2020
Hygrometer Rotronic 1-1000 3220 12 25-Sep-2020
Network Analyser Rohde & Schwarz ZVA 40 3548 12 11-Dec-2020
Calibration Unit Rohde & Schwarz ZV-Z54 4368 12 28-Nov-2020
SecureSync 1200-
Frequency Standard Spectracom 0408-0601 4393 6 08-Nov-2020
EXA Keysight Technologies N9010B 4969 24 03-Feb-2022
AC Programmable Power | izq, IT7324 5207 |- O/P Mon
Supply
MWX221-
3.5 mm 2m Cable Junkosha 02000DMS 5424 6 13-Jun-2020
20 dB Attenuator Sealectro 60-674 102089 N/S - O/P Mon

Table 32

O/P Mon — Output Monitored using calibrated equipment
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2.4 Authorised Band Edges
241 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (d)
ISED RSS-247, Clause 5.5

24.2 Equipment Under Test and Modification State
A2330, S/N: CO7CF029PW92 - Modification State O
243 Date of Test
11-April-2020 to 12-April-2020
244 Test Method
The test was performed in accordance with ANSI C63.10, clause 6.10.4.
245 Environmental Conditions

Ambient Temperature 18.7-21.2°C
Relative Humidity 354-412%

2.4.6 Test Results

2.4 GHz Bluetooth - LE1M (Core 0)

Modulation Packet Type Core Tx Frequency (MHz) Band Edge Frequency Level
(MHz) (dBc)
GFSK DH1 Core 0 2402 2400.0 -52.77

Table 33 - Authorised Band Edge Results

Ref 120.0dBuvim Attenuation 10d8
Filter B/ -3dB Sweep Count 10000

Marker 1 2400.000 MHz 49.36 dBuv/m I pkce
mw—  Marker 2 2401.998 MHz 102.13 dBuv/m i
A Marker 3 -1.998 MHz -52.77 dBc (49.36 dBuv/m)

13—

o

A gt sl

T T 1
Start 23300 MHz Center 24000 MHz Siop 2410.0MHz
R/ 100kHz VB 300KkHz Sweep 1.020 ms (1001 pts)

Figure 25 - GFSK/DH1, Core 0 - 2402 MHz — Band Edge Frequency 2400.0 MHz
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2.4 GHz Bluetooth - LE1M (Dedicated Core 2)

Modulation Packet Type Core Tx Frequency (MHz) Band Edge Frequency Level
(MHz) (dBc)
GFSK DH1 Core 2 2402 2400.0 -58.73

Table 34 - Authorised Band Edge Results

Ref 120.00Buvim
Filter BW-3dB

Marker 1 2400.000 MHz 48.32 dBuv/m
12— Marker 2 2401.998 MHz 107-31 dBuv/m
A Marker 3-2.018 MHz -58.73 dBc (48.58 dBuv/m)

130

|
>

34,

o T T 1
Stert 2390.0MHz Center 24000MHz Siop 24100 MHz
R 100kHz VEW 300kHz Sueep100.000 ms (1001 pis)

Figure 26 - GFSK/DH1, Core 2 - 2402 MHz — Band Edge Frequency 2400.0 MHz
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2.4 GHz Bluetooth — LE2M (Core 0)

Modulation Packet Type Core Tx Frequency (MHz) Band Edge Frequency Level
(MHz) (dBc)
GFSK DH1 Core 0 2402 2400.0 -31.42

Table 35 - Authorised Band Edge Results

__ Ref1200dBuvim Attenuation 10dB
= Filter BW -3dB. Sweep Count 10000
Marker 12400.000 MHz 70.92 dBuv/m T ke
- Marker 2 2401.998 MHz 102.34 dBuv/m e
A Marker 3 -1.998 MHz -31.42 dBc (70.92 dBuv/m)
o]
Peak P 9 dBuvir 2
100
|
P dB
0|
382
7|
60—
50—
o]
0|
T T 1
Start 2390.0 MHz Center 2400.0 MHz Stop 2410.0MHz
RBW 100kHz VBW 300kHz Sweep 100.000 ms (1001 pts)

Figure 27 - GFSK/DH1, Core 0 - 2402 MHz — Band Edge Frequency 2400.0 MHz
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2.4 GHz Bluetooth — LE2M (Dedicated Core 2)

Modulation Packet Type Core Tx Frequency (MHz) Band Edge Frequency Level
(MHz) (dBc)
GFSK DH1 Core 2 2402 2400.0 -32.49

Table 36 - Authorised Band Edge Results

Ref 130.0dBuvim Attenuation 10d8
13—

FilterBW-3dB Sweep Count 10000

Marker 1 2400.000 MHz 74.44 dBuv/m — peak Trace
m—  Marker 2 2401.998 MHz 106.93 dBuv/m i
A Marker 3 -1.998 MHz -32.49 dBc (74.44 dBuv/m)

10—

NS

Peak Power. 106.925344457 dBuvim

T T 1
Start 2330.0 MHz Center 24000 MHz Stop 2410.0MHz

RBW 100kHz VBN 300kHz Sweep 100.000 ms (1001 pts)

Figure 28 - GFSK/DH1, Core 2 - 2402 MHz — Band Edge Frequency 2400.0 MHz
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2.4 GHz Bluetooth — HDR4 (Core 0)

Modulation Packet Type Core Tx Frequency (MHz) Band Edge Frequency Level
(MHz) (dBc)
GFSK 4DH5 Core 0 2404 2400.0 -51.17

Table 37 - Authorised Band Edge Results

Ref 120.0dBuvim Attenuation 10dB

0= Filter BW -3dB. Sweep Count 10000

Marker 12400.000 MHz 41.49 dBuv/m T ke
- Marker 2 2403.996 MHz 95.04 dBuv/m e

A Marker 3 -10.056 MHz -51.17 dBc (43.87 dBuv/m)

| Feak F 7 dBuv 2
P-20dB
60—
50—
382

“ 1
Start 2390.0 MHz CeMer‘ZM)DDMHZ ‘ Stop 2410. DMHZ‘
RBW 100kHz VBW 300kHz Sweep 1.020 ms (1001 pts)

Figure 29 - GFSK/4DH5, Core 0 - 2404 MHz — Band Edge Frequency 2400.0 MHz
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2.4 GHz Bluetooth — HDR4 (Dedicated Core 2)

Modulation Packet Type Core Tx Frequency (MHz) Band Edge Frequency Level
(MHz) (dBc)
GFSK 4DH5 Core 2 2404 2400.0 -57.97

Table 38 - Authorised Band Edge Results

Ref 129.7 dBuvim
FilterBW 368

Marker 1 2400.000 MHz 44.16 dBuv/m e i
- Marker 2 2403.996 MHz 103.88 dBuv/m ] F-208
A Marker 3 -4.816 MHz -57.97 dBc (45.91 dBuv/m)

13—

>~

T T 1
Stert 2330.0 MHz Center 24000 MHz Stop 2410.0MHz
RBW 100kHz VBN 300kHz Sweep 1,020 ms (1001 pts)

Figure 30 - GFSK/4DH5, Core 2 - 2404 MHz — Band Edge Frequency 2400.0 MHz
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2.4 GHz Bluetooth — HDR4 (Dedicated Core 2)

Modulation Packet Type Core Tx Frequency (MHz) Band Edge Frequency Level
(MHz) (dBc)
GFSK 8DH5 Core 2 2404 2400.0 -50.34

Table 39 - Authorised Band Edge Results

13— Fef 126 4dBuim Attenuztion 1068

Filter BwW-34B Sweep Count 10000
Marker 1 2400.000 MHz 52.25 dBuv/m e
n—  Marker 2 2403.996 MHz 103.69 dBuv/im -2

A Marker 3 -5.896 MHz -50.34 dBc (53.35 dBuv/m)

10—

302 ]

T T 1
Start 2350.0MHz Center 2400.0MHz Stop 24100MHz

RBW 100kHz VB 300kHz Sweep1.020ms (1001 pis)

Figure 31 - GFSK/8DHS5, Core 2 - 2404 MHz - Band Edge Frequency 2400.0 MHz
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2.4 GHz Bluetooth — HD8 (Core 0)

Modulation Packet Type Core Tx Frequency (MHz) Band Edge Frequency Level
(MHz) (dBc)
GFSK 8DH5 Core 0 2404 2400.0 -51.88

Table 40 - Authorised Band Edge Results

Ref 1200dBuvim
Filler BW -3dB.

Marker 12400.000 MHz 47.09 dBuv/m P Tuce

w— Marker 2 2403.996 MHz 98.97 dBuv/m —peae
A Marker 3 -3.996 MHz -51.88 dBc (47.09 dBuv/m)

s P-20E m/\\

130

~

7WWWWWWWW

T T 1
Start 2330.0MHz Center 2400.0 MHz Stop 2410.0MHz
RBW 100kHz VB 300 kHz Sweep 1.020 ms (1001 pts)

Figure 32 - GFSK/8DHS5, Core 0 - 2404 MHz - Band Edge Frequency 2400.0 MHz

FCC 47 CFER Part 15, Limit Clause 15.247 (d)

20 dB below the fundamental measured in a 100 kHz bandwidth using a peak detector. If the
transmitter complies with the conducted power limits, based on the use of RMS averaging over a
time interval, the attenuation required shall be 30 dB below the fundamental instead of 20 dB.

ISED RSS-247, Limit Clause 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement, provided that the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of root-mean-square averaging over a time interval, as permitted
under Section 5.4(4), the attenuation required shall be 30 dB instead of 20 dB. Attenuation below
the general field strength limits specified in RSS-Gen is not required.
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2.4.7

Test Location and Test Equipment Used

This test was carried out in RF Chamber 11.

©

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
o 124 GHz 10 dB Suhner 6810.17.A 3965 |12 07-Aug-2020
gr?]t)"e (vellow, Rx, Km-Km | 5ot cables KPS 1012000 ysa7 6 09-Jun-2020
Hygrometer Rotronic HP21 4989 12 02-May-2020
EMI Test Receiver Rohde & Schwarz ESW44 5084 12 28-Nov-2020
8m N-Type RF Cable Teledyne PR90-088-8MTR 5092 12 06-Dec-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5102 12 06-0ct-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5104 12 09-Dec-2020
Cable (18 GHz) Rosenberger LU7-071-2000 5107 12 06-0ct-2020
EmX Emissions Software | TUV SUD EmX 5125 - Software
Screened Room (11) Rainford Rainford 5136 36 01-Nov-2021
Mast Maturo TAM 4.0-P 5158 - TU
"C"grfttrslrl‘ng”'mab'e Maturo Maturo NCD 5159 |- TU
Turntable Maturo TT 15WF 5160 - TU
Horn Antenna (1-10GHz) Schwarzbeck BBHA 9120 B 5215 12 10-Mar-2021
Pre Amp 1 - 26.5 GHz Agilent Technologies 8449B 5445 - O/P Mon
Table 41

TU - Traceability Unscheduled
O/P Mon — Output Monitored
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2.5
2.51

2.5.2

253

254

255

2.5.6

COMMERCIAL-IN-CONFIDENCE

Restricted Band Edges
Specification Reference

FCC 47 CFR Part 15C, Clause 15.205
ISED RSS-GEN, Clause 8.10

Equipment Under Test and Modification State
A2330, S/N: CO7CF029PW92 - Modification State O
Date of Test

11-April-2020 to 07-June-2020

Test Method

This test was performed in accordance with ANSI C63.10, clause 6.10.5 and 11.12.1.

Plots for average measurements were taken in accordance with ANSI C63.10, clause 11.12.2.5.2.

These are shown for information purposes and were used to determine the worst-case
measurement point. Final average measurements were then taken in accordance with ANSI
C63.10 clause 4.1.4.2.2. to obtain the measurement result recorded in the test results tables.

The following conversion can be applied to convert from dBuV/m to pv/m:

107(Field Strength in dBuV/m/20).
Environmental Conditions

18.7-21.2°C
354-412%

Ambient Temperature
Relative Humidity

Test Results

2.4 GHz Bluetooth — LE1M (Core 0)

Modulation Core Tx Frequency Band Edge Peak Level Average Level
(MHz) Frequency (MHz) | (dBuV/m) (dBpv/m)

GFSK/DH1 Core 0 2402 2390.0 54.20 42.20

GFSK/DH1 Core 0 2480 2483.5 53.66 41.38

Table 42 - Restricted Band Edge Results
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Ref 120.0dBuvim
FilterBW-24B

Marker 12390.000 MHz 52.31 dBuv/m
mw— Marker 2 2333.040 MHz 54.20 dBuv/m
Marker 3 2390.000 MHz 42.18 dBuv/m
o~ Marker 4 2350.320 MHz 42.20 dBuv/m

130—

Attenuation 1048
Sweep Count 10000 (pk) /10000 (rms)

— Peak Trace
— Average (RMS)
—— Peak Limit
— Average Limit

[
|
s0—|
60—
dBuvim
|
— ‘ ‘
540 dBuvim i . | -,
| ‘WN\.MMMWW A A A TN A, T
o ! ‘\ ‘
4 3 . \
- - -
w0
30—
T T 1
Stort 23100 MHz Center 23300 MHz Siop 2470.0MHz
REW 1MHz VEW 3 hiHz Sweep1.010 ms (1001 pis)

Figure 33 — GFSK/DH1, Core 0 - 2402 MHz - Band Edge Frequency 2390.0 MHz

130 Ref 120.0dBuvim Attenuation 10dB
Filter Bw/-6dB Sweep Count 10000 (pk) /10000 (rms)
Marker 1 2483.500 MHz 51.56 dBuv/m e
@ Marker 2 2491.750 MHz 53.66 dBuv/m et
Marker 3 2483.500 MHz 41.38 dBuv/m
10—
100—
2|
-]
dBuvim
]
o]
540 dBuvim ) ] 2
e et recs b sl | 1 Yttty oD A Ap o My
50— |
-
g
o
0
T T 1
Start 2458.5 MHz Center 24825 MHz Stop 2508.5MHz
RBW 1MHz VBW 3 MHz Sweep 1.010 ms (1001 pts)

Figure 34 — GFSK/DH1, Core 0 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — LE1M (Dedicated Core 2)

Modulation Core Tx Frequency Band Edge Peak Level Average Level
(MHz) Frequency (MHz) | (dBuV/m) (dBpv/m)

GFSK/DH1 Core 2 2402 2390.0 54.56 42.19

GFSK/DH1 Core 2 2480 2483.5 61.22 49.19

Table 43 - Restricted Band Edge Results

Ref 1248dBuvim Attenuation 10dB
130—

FilterBW-3dB Swieep Count 10000 (pk) /10000 rms)

Marker 1 2390.000 MHz 52.61 dBuv/m
w—— Marker 2 2378.800 MHz 54.56 dBuv/m
Marker 3 2390.000 MHz 42.19 dBuv/m

10—

——

T T 1
Start 23100 MHz Center 2390.0 MHz Stop 2470.0MHz

REW TMHz VBW 3 MHz Swieep 1,010 ms (1001 pis)

Figure 35 — GFSK/DH1, Core 2 - 2402 MHz - Band Edge Frequency 2390.0 MHz

Ref 120.0dBuvim
FilterBW 648

130— Sweep Count 10000 (pk) /1

Marker 12483.500 MHz 61.22 dBuv/m =it
m—{  Marker 2 2483.500 MHz 49.19 dBuv/im =

— Average Limit

10—

T T 1
Start 2458.5 MHz Center 24835 MHz Stop 2508 5MHz

RBW/ 1MHz VB3 MHz Sweep 1,010 ms (1001 pts)

Figure 36 — GFSK/DH1, Core 2 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — LE2M (Core 0)

Modulation Core Tx Frequency Band Edge Peak Level Average Level
(MHz) Frequency (MHz) | (dBuV/m) (dBpv/m)

GFSK/DH1 Core 0 2402 2390.0 54.30 42.20

GFSK/DH1 Core 0 2480 2483.5 58.55 46.01

Table 44 - Restricted Band Edge Results

Ref 121.8dBuvim Attenuation 10dB
130—

Filter B -3dB Swieep Count 10000 (pk) /10000 rms)

Marker 1 2390.000 MHz 53.30 dBuv/m
w—— Marker 2 2339.280 MHz 5430 dBuv/m
Marker 3 2390.000 MHz 42.11 dBuv/m
m— — Marker 4 2357.520 MHz 42.20 dBuv/m

54.0 dBuvim
o
00— |
[
4 3 j k

0
n—

T T 1
Start 2310.0 MHz Center 2330.0 MHz Stop 2470.0MHz
REW 1MHz VEW 3 MHz

Swieep 1,010 ms (1001 pis)

Figure 37 — GFSK/DH1, Core 0 - 2402 MHz - Band Edge Frequency 2390.0 MHz

Ref 1245dBuvim
FilterBW 648

130— Sweep Count 10000 (pk) /101

Marker 1 2483.500 MHz 58.55 dBuv/m =it
m—{  Marker 2 2483.500 MHz 46.01 dBuv/im =

— Average Limit

10—

T T 1
Start 2458.5 MHz Center 24835 MHz Stop 2508 5MHz

RBW/ 1MHz VB3 MHz Sweep 1,010 ms (1001 pts)

Figure 38 — GFSK/DH1, Core 0 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — LE2M (Dedicated Core 2)

Modulation Core Tx Frequency Band Edge Peak Level Average Level
(MHz) Frequency (MHz) | (dBuV/m) (dBpv/m)

GFSK/DH1 Core 2 2402 2390.0 54.40 42.15

GFSK/DH1 Core 2 2480 2483.5 61.22 49.19

Table 45 - Restricted Band Edge Results

Ref 120.0dBuvim Attenuation 10dB
130—

Filter B -3dB Swieep Count 10000 (pk) /10000 rms)

Marker 1 2390.000 MHz 52.52 dBuv/m
- Marker 2 2325.840 MHz 54.40-dBuv/m
Marker 3 2390.000 MHz 42.12 dBuv/m
m— — Marker 4 2385.840 MHz 42.15 dBuv/m

540 dBuvim by 1 M , )
[T A AR W o AN e VT e i e R gV [ VR VTR T A AR D A Al AN TV
s
43 J
e
Pl
N
T T 1
Start 2310.0 MHz Center 2390.0 MHz Stop 2470.0MHz
REW 1MHz VEW 3 MHz Sweep 1.010 ms (1001 pis)

Figure 39 — GFSK/DH1, Core 2 - 2402 MHz - Band Edge Frequency 2390.0 MHz

Ref 120.0dBuvim
FilterBW 648

130— Sweep Count 10000 (pk) /1

Marker 12483.500 MHz 61.22 dBuv/m =it
m—{  Marker 2 2483.500 MHz 49.19 dBuv/im =

— Average Limit

10—

T T 1
Start 2458.5 MHz Center 24835 MHz Stop 2508 5MHz

RBW/ 1MHz VB3 MHz Sweep 1,010 ms (1001 pts)

Figure 40 — GFSK/DH1, Core 2 - 2480 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — HDR4 (Core 0)

Modulation Core Tx Frequency Band Edge Peak Level Average Level
(MHz) Frequency (MHz) | (dBuV/m) (dBpv/m)
GFSK/4DH5 Core 0 2404 2390.0 54.67 42.19
GFSK/4DH5 Core 0 2476 2483.5 53.15 41.26
Table 46 - Restricted Band Edge Results

Marker 1 2390.000 MHz 53.33 dBuv/m
- Marker 2 2337.840 MHz 54.67 dBuv/m
Marker 3 2390.000 MHz 42.12 dBuv/m
mo— — Marker 4 2354.800 MHz 42.19 dBuv/m

Swieep Count 10000 (pk) /10000 rms)

— Peak Trace
— Average (RMS)
— Peak Limit
— Average Limit

Start 23100 MHz
REW TMHz

T
Center 2390.0 MHz
VBW 3 MHz

T 1
Stop 2470.0MHz
Sweep 1.010 ms (1001 pts)

Figure 41 — GFSK/4DH5, Core 0 - 2404 MHz - Band Edge Frequency 2390.0 MHz

Ref 117.1dBuvim
FilterBW 648

Marker 1 2483.500 MHz 52.23 dBuv/m
- Marker 2 2488.850 MHz 53.15 dBuv/m

Attenuation 1048
Swezp Count 10000 (pk) /10000 (rms)
— Peak Trace

— Average (RMS)
—— Peak Limit

— Average Limit

Marker 3 2483.500 MHz 41.06 dBuv/m
o~ —Marker 4 2501.350 MHz 41.26 dBuv/m

540 dBuvim 1 2
Lo UMMttt A st | Pyttt e Rl A o ed
ot | a‘
| \
/ 3 4
J b .
o = -
0
T T 1
Start 2458.5 MHz Center 24825 MHz Stop 2508 5MHz
RBW 1MHz VBW 3 MHz

Sweep 1,010 ms (1001 pts)

Figure 42 — GFSK/4DH5, Core 0 - 2476 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — HDR4 (Dedicated Core 2)

Modulation Core Tx Frequency Band Edge Peak Level Average Level
(MHz) Frequency (MHz) | (dBuV/m) (dBpv/m)

GFSK/4DH5 Core 2 2404 2390.0 54.36 42.29

GFSK/4DH5 Core 2 2476 2483.5 53.60 41.78

Table 47 - Restricted Band Edge Results

Ref 127.8dBuvim
FilterBW-3dB

Marker 1 2390.000 MHz 52.91 dBuv/m
- Marker 2 2388.240 MHz 54.36 dBuv/m
Marker 3 2390.000 MHz 42.19 dBuv/m
m— — Marker 4 2388.080 MHz 42.29 dBuv/m

130—

Attenuation 10dB
Swieep Count 10000 (pk) /10000 rms)

TPk

Start 23100 MHz
REW TMHz

T
Center 2390.0 MHz
VBW 3 MHz

T 1
Stop 2470.0MHz
Sweep 1.010 ms (1001 pts)

Figure 43 — GFSK/4DH5, Core 2 - 2404 MHz - Band Edge Frequency 2390.0 MHz

Ref 120.0dBuvim
FilterBW 648

Marker 1 2483.500 MHz 52.66 dBuv/m
- Marker 2 2500.150 MHz 53.60-dBuv/m
Marker 3 2483.500 MHz 41.78 dBuv/m

13—

10—

Swezp Count 10000 (pk) /10

— Peak Trace
— Average (RMS)
—— Peak Limit

— Average Limit

Start 2458.5 MHz
RBW 1MHz

T
Center 24835 MHz
VBW 3 MHz

T 1
Stop 2508 5MHz
Sweep 1,010 ms (1001 pts)

Figure 44 — GFSK/4DH5, Core 2 - 2476 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — HDRS8 (Core 0)

Modulation Core Tx Frequency Band Edge Peak Level Average Level
(MHz) Frequency (MHz) | (dBuV/m) (dBpv/m)

GFSK/8DH5 Core 0 2404 2390.0 54.50 42.22

GFSK/8DH5 Core 0 2476 2483.5 53.57 41.50

Table 48 - Restricted Band Edge Results

Ref 115.3dBuvim
FilterBW-3dB

Marker 1 2390.000 MHz 53.20 dBuv/m
- Marker 2 2348.400 MHz 54.50 dBuv/m
Marker 3 2390.000 MHz 42.17 dBuv/m
m— — Marker 4 2359.120 MHz 42.22 dBuv/m

130—

Attenuation 10dB
Swieep Count 10000 (pk) /10000 rms)

I

A A AN P

Tl

Start 23100 MHz
REW TMHz

T
Center 2390.0 MHz
VBW 3 MHz

T 1
Stop 2470.0MHz
Sweep 1.010 ms (1001 pts)

Figure 45 — GFSK/8DH5, Core 0 - 2404 MHz - Band Edge Frequency 2390.0 MHz

Ref 110.0dBuvim
Filter BW -64B

Marker 1 2483.500 MHz 52.79 dBuv/m
2~ Marker 2 2498.850 MHz 53.57 dBuv/m
Marker 3 2483.500 MHz 41.50 dBuv/m

13—

10—

Sweep Count 10000 (p!

Attenuation 1008

50—

Stort 2458.5 MHz
RBW 1MHz

T
Center 24835 MHz
VBW 3 MHz

T 1
Stop 2508 5 MHz
Sweep 1.010 ms (1001 pts)

Figure 46 — GFSK/8DH5, Core 0 - 2476 MHz - Band Edge Frequency 2483.5 MHz
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2.4 GHz Bluetooth — HDRS8 (Dedicated Core 2)

Modulation Core Tx Frequency Band Edge Peak Level Average Level
(MHz) Frequency (MHz) | (dBuV/m) (dBpv/m)

GFSK/8DH5 Core 2 2404 2390.0 54.60 42.32

GFSK/8DH5 Core 2 2476 2483.5 58.11 45.13

Table 49 - Restricted Band Edge Results

Ref 117.9dBuvim Attenuation 10dB
130—

FilterBW-3dB Swieep Count 10000 (pk) /10000 rms)

Marker 1 2390.000 MHz 53.70 dBuv/m
- Marker 2 2381.040 MHz 54.60 dBuv/m
Marker 3 2390.000 MHz 42.32 dBuv/m
m— — Marker 4 2389.680 MHz 42.32 dBuv/m

T T 1
Start 23100 MHz Center 2390.0 MHz Stop 2470.0MHz

REW TMHz VBW 3 MHz Swieep 1,010 ms (1001 pis)

Figure 47 — GFSK/8DH5, Core 2 - 2404 MHz - Band Edge Frequency 2390.0 MHz

Ref 110.0 dBuVim
Filter B/ -6 68

130 — Sweep Count 3000 (pk) /3

Marker 12483 500 MHz 56.80 dBuV/m = T e
| Marker 2 2483.620 MHz 58.11 dBuV/m =
Marker 3 2483.500 MHz 45.13 dBuV/m

— Average Limit

10—

T T
Start 2473, 5MHz Center2483.5MHz Stop 24935 MHz
R/ 1MHz VB3 MHz Swesp 1010 ms (1001 pis)

Figure 48 — GFSK/8DH5, Core 2 - 2476 MHz - Band Edge Frequency 2483.5 MHz
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FCC 47 CFR Part 15, Limit Clause 15.209

Frequency (MHz) Field Strength (uV/m at 3 m)
30to 88 100
8810 216 150
216 to 960 200
Above 960 500
Table 50

ISED RSS-GEN, Limit Clause 8.9

Frequency (MHz) Field Strength (uV/m at 3 m)
30to 88 100
88 to 216 150
216 to 960 200
Above 960* 500
Table 51

*Unless otherwise specified, for all frequencies greater than 1 GHz, the radiated emission limits for
licence-exempt radio apparatus stated in applicable RSSs (including RSS-Gen) are based on
measurements using a linear average detector function having a minimum resolution bandwidth of
1 MHz. If an average limit is specified for the EUT, then the peak emission shall also be measured
with instrumentation properly adjusted for such factors as pulse desensitization to ensure the peak
emission is less than 20 dB above the average limit.
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2.5.7

Test Location and Test Equipment Used

This test was carried out in RF Chamber 11.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due

(months)
o 124 GHz 10 dB Suhner 6810.17.A 3965 |12 07-Aug-2020
gr?]t)"e (vellow, Rx, Km-Km | 5ot cables KPS 1012000 ysa7 6 09-Jun-2020
Hygrometer Rotronic HP21 4989 12 02-May-2020
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5475 12 17-Mar-2021
EMI Test Receiver Rohde & Schwarz ESW44 5084 12 28-Nov-2020
8m N-Type RF Cable Teledyne PR90-088-8MTR 5092 12 06-Dec-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5102 12 06-0ct-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5104 12 09-Dec-2020
Cable (18 GHz) Rosenberger LU7-071-2000 5107 12 06-0ct-2020
EmX Emissions Software | TUV SUD EmX 5125 - Software
Screened Room (11) Rainford Rainford 5136 36 01-Nov-2021
Mast Maturo TAM 4.0-P 5158 - TU
"C"grfttrslrl‘ng”'mab'e Maturo Maturo NCD 5159 |- TU
Turntable Maturo TT 15WF 5160 - TU
Horn Antenna (1-10GHz) Schwarzbeck BBHA 9120 B 5215 12 10-Mar-2021
Pre Amp 1 - 26.5 GHz Agilent Technologies 8449B 5445 - O/P Mon

Table 52

TU - Traceability Unscheduled
O/P Mon — Output Monitored
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2.6 Spurious Radiated Emissions
2.6.1 Specification Reference

FCC 47 CFR Part 15C, Clause 15.247 (d) and 15.205
ISED RSS-247, Clause 5.5
ISED RSS-GEN, Clause 6.13

2.6.2 Equipment Under Test and Modification State
A2330, S/N: CO7CF029PW92 - Modification State O
A2330, S/N: CO7CGO05KPW8YV - Modification State O
2.6.3 Date of Test
18-April-2020 to 29-May-2020
264 Test Method
Testing was performed in accordance with ANSI C63.10, clause 6.3, 6.5 and 6.6.
In the 30 MHz to 1 GHz range pre-scans were only performed on the middle channel (2440 MHz).

The plots shown are the characterization of the EUT. The limits on the plots represent the most
stringent case for restricted bands, (54/74 dBuV/m @ 3m and 64/84 dBuV/m @ 1m) when
compared to 20 dBc (Peak) and 30 dBc (Average) outside restricted bands. The limits shown have
been used as a threshold to determine where further measurements are necessary. Where results
are within 10 dB of the limits shown on the plots, further investigation was carried out and reported
in results tables.

The following conversion can be applied to convert from dBuV/m to uv/m:
107 (Field Strength in dBuV/m / 20).

Semi-anechaic Chamber

Mast

r 3m EuT
Antennay T
Absarbant Material 1.5 my
pooeeeeey pooeed L (Measurements > 1 GHz)
iy RF 1-d4m
Preame = gy | EIC

] """"""" T Tumtable
Ethernet| Remote Access \‘ T i Turntable Control
] H H

Device

! |
: _ Measuring | i
iPre-amp =) Spectum Analyser

1 Antenna is boresighted for measurements <1 GHz.
2 Height from the EUT to ground is 0.8 m for measurements < 1 GHz.

Figure 49 - Radiated Emissions Test Setup Diagram
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2.6.5 Environmental Conditions
Ambient Temperature 19.2-21.6°C
Relative Humidity 325-37.9%
2.6.6 Test Results
2.4 GHz Bluetooth — LE1M (Core 0)
Frequency (MHz) I(‘;;Lej\l//m) I(‘(;g:}wm) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
1600.9 36.7 54.0 -17.3 RMS 69 105 Vertical
1601.3 36.0 54.0 -18.0 RMS 69 148 Vertical
Table 53 - Channel 0 (2402 MHz), LE1M, Core 0, 1 GHz to 26 GHz
* No other emissions found within 6 dB of the limit.
_rE: 56.
: e : : g 8 Frequeni (MHz) ? % % ; g E
Figure 50 - Channel 0 (2402 MHz), LE1M, Core 0, 1 GHz to 26 GHz, Horizontal (Peak)
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T
——  RMS Trace
95.0 [ — RMSLmt -]

Level (dBuM/m)
o
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35.
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280 —
200 |
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100 F 9
50| 5
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Figure 51 - Channel 0 (2402 MHz), LE1M, Core 0, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 52 - Channel 0 (2402 MHz), LE1M, Core 0, 1 GHz to 26 GHz, Vertical (Peak)
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T T T T T T T T T T T T
_t Marker 1 16009 MHz 36.7 dBuV/m RMS — ::z:soe
| Marker 2 1601 3 MHz 36.0 dBuV/m RMS e

Level (dBuv/m)
o
T

Start 1000 MHz Stop 26000 MHz
I

000 -
16000
16000 |-
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24000
26000
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10000
12000

g
8
2
&

=
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Figure 53 - Channel 0 (2402 MHz), LE1M, Core 0, 1 GHz to 26 GHz, Vertical (rms)
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Frequency (MHz) I(‘;glej\l//m) I(‘(;g:}wm) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
37.8 35.5 40.0 -4.5 QP 31 100 Horizontal
118.7 324 44.0 -11.6 QP 301 110 Vertical
136.4 315 44.0 -12.5 QP 160 104 Vertical
166.1 27.1 44.0 -16.9 QP 249 110 Horizontal
243.0 221 46.0 -23.9 QP 94 100 Horizontal
272.0 21.8 46.0 -24.2 QP 314 314 Horizontal
278.9 21.8 46.0 -24.2 QP 84 107 Horizontal
335.1 23.1 46.0 -22.9 QP 279 100 Vertical

Table 54 - Channel 17 (2440 MHz), LE1M, Core 0, 30 MHz to 26 GHz

*No other emissions found within 6 dB of the limit.

T
—— PaskTrace

: : ;
Marker 1 37.8 MHz 355 dBuV/m QPk

I Marker 2 137 0 MHz 21 7 dBuVim QPk
s0o | Marker 3 166.1 MHz 27.1 dBuV/im QPk 3
| Marker 4 243.0 MHz 22 1 dBuVim QPk
88 F Marker 5 272 0 MHz 21.8 dBuVim QPk ]

so.0 F Marker 8 278 8 MHz 21.8 dBuV/m QPk 1

©
&

— Ques-Pesklmt -

750 [ |

85.0 4

Level (dBuvim,
o
T
L

Start 30 MHz Stop 1000 MHz
o I
.0

100
200 |
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a00
600
00
800
ono
1000

Frequency (MHz)

Figure 54 - Channel 17 (2440 MHz), LE1M, Core 0, 30 MHz to 1 GHz, Horizontal (Peak)
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T T T
Marker 1 118.7 MHz 32.4 dBuV/m QPk
E' Marker 2 136 4 MHz 315 dBuV/m QPk
so0 [ Marker 3 166.1 MHz 26.5 dBuV/m QPk
Marker 4 243.0 MHz 21.4 dBuV/m QPk
E' Marker 5 335 1 MHz 231 dBuV/m QPk
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Figure 55 - Channel 17 (2440 MHz), LE1M, Core 0, 30 MHz to 1 GHz, Vertical (Peak)
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Figure 56 - Channel 17 (2440 MHz), LE1M, Core 0, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 57 - Channel 17 (2440 MHz), LE1M, Core 0, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 58 - Channel 17 (2440 MHz), LE1M, Core 0, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 59 - Channel 17 (2440 MHz), LE1M, Core 0, 1 GHz to 26 GHz, Vertical (rms)

COMMERCIAL-IN-CONFIDENCE Page 62 of 85



»

Document 75948763-10 Issue 01 ;
COMMERCIAL-IN-CONFIDENCE

Level Limit

Frequency (MHz) (dBuvim) (dBuvim) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation

*

Table 55 - Channel 39 (2480 MHz), LE1M, Core 0, 1 GHz to 26 GHz

* No emissions found within 6 dB of the limit.
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Figure 60 - Channel 39 (2480 MHz), LE1M, Core 0, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 61 - Channel 39 (2480 MHz), LE1M, Core 0, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 62 - Channel 39 (2480 MHz), LE1M, Core 0, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 63 - Channel 39 (2480 MHz), LE1M, Core 0, 1 GHz to 26 GHz, Vertical (rms)
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2.4 GHz Bluetooth — LE1M (Core 1)

Level Limit

Frequency (MHz) (dBuv/m) (dBuvim) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation

*

Table 56 - Channel 0 (2402 MHz), LE1M, iPA, Core 1, 1 GHz to 26 GHz

*No emissions found within 6 dB of the limit.
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a

Siart 1000 MHz Stop 26000 MHz
L
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Figure 64 - Channel 0 (2402 MHz), LE1M, iPA, Core 1, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 65 - Channel 0 (2402 MHz), LE1M, iPA, Core 1, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 66 - Channel 0 (2402 MHz), LE1M, iPA, Core 1, 1 GHz to 26 GHz, Vertical (Peak)

COMMERCIAL-IN-CONFIDENCE Page 66 of 85



Document 75948763-10 Issue 01
COMMERCIAL-IN-CONFIDENCE

T
—  RMS Trsce
%50 [ — RMELmit ]

Lewel (dBuM/m)
8
5

Start 1000 MHz Stop 26000 MHz
I

2000
a000 |
000
8000
10000 -
12000 -
14000
16000
18000 [
20000
22000 -
24000 -
26000

Frequency (MHz)

Figure 67 - Channel 0 (2402 MHz), LE1M, iPA, Core 1, 1 GHz to 26 GHz, Vertical (rms)
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Frequency (MHz) I('(fgﬁ\lllm) I(_(ijrgi}v/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
36.085 28.5 40.0 -11.5 Q-Peak 342 106 Vertical
48.049 23.9 40.0 -16.1 Q-Peak 306 110 Vertical
92.892 31.2 43.5 -12.3 Q-Peak 354 100 Vertical
120.257 33.3 435 -10.2 Q-Peak 227 100 Vertical

Table 57 - Channel 17 (2440 MHz), LE1M, iPA, Core 1, 30 MHz to 26 GHz

*No other emissions found within 6 dB of the limit.

Level (dBuv/m)
o

Siart 30 MHz

—— Pesk Trace

— QuasiPask Limt ]

Stop 1000 Mz

100 |

300 |

400
500 -

600 |

Frequency (MHz)

700 |

800

200 |

1000

Figure 68 - Channel 17 (2440 MHz), LE1M, iPA, Core 1, 30 MHz to 1 GHz, Horizontal (Peak)
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Figure 69 - Channel 17 (2440 MHz), LE1M, iPA, Core 1, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 70 - Channel 17 (2440 MHz), LE1M, iPA, Core 1, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 71 - Channel 17 (2440 MHz), LE1M, iPA, Core 1, 30 MHz to 1 GHz, Vertical (Peak)
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Figure 72 - Channel 17 (2440 MHz), LE1M, iPA, Core 1, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 73 - Channel 17 (2440 MHz), LE1M, iPA, Core 1, 1 GHz to 26 GHz, Vertical (rms)
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Level Limit

Frequency (MHz) (dBuv/m) (dBuvim) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation

*

Table 58 - Channel 39 (2480 MHz), LE1M, iPA, Core 1, 1 GHz to 26 GHz

* No emissions found within 6 dB of the limit.
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Figure 74 - Channel 39 (2480 MHz), LE1M, iPA, Core 1, 1 GHz to 26 GHz, Horizontal (Peak)
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Table 59 - Channel 39 (2480 MHz), LE1M, iPA, Core 1, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 75 - Channel 39 (2480 MHz), LE1M, iPA, Core 1, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 76 - Channel 39 (2480 MHz), LE1M, iPA, Core 1, 1 GHz to 26 GHz, Vertical (rms)
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2.4 GHz Bluetooth — LE1M (Dedicated Core 2)

Level Limit

Frequency (MHz) (dBuv/m) (dBuvim) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation

*

Table 60 - Channel 0 (2402 MHz), LE1M, Core 2, 1 GHz to 26 GHz

* No emissions found within 6 dB of the limit.
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Figure 77 - Channel 0 (2402 MHz), LE1M, Core 2, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 78 - Channel 0 (2402 MHz), LE1M, Core 2, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 79 - Channel 0 (2402 MHz), LE1M, Core 2, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 80 - Channel 0 (2402 MHz), LE1M, Core 2, 1 GHz to 26 GHz, Vertical (rms)
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Frequency (MHz) I(‘;gle“l//m) I(_(iirgijtv/m) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation
118.890 34.2 435 -9.3 Q-Peak 155 397 Horizontal
150.000 23.7 43.5 -19.8 Q-Peak 119 104 Vertical
166.440 27.0 435 -16.5 Q-Peak 251 100 Vertical

Table 61 - Channel 17 (2440 MHz), LE1M, Core 2, 30 MHz to 26 GHz

*No other emissions found within 6 dB of the limit.
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Figure 81 - Channel 17 (2440 MHz), LE1M, Core 2, 30 MHz to 1 GHz, Horizontal (Peak)
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Figure 82 - Channel 17 (2440 MHz), LE1M, Core 2, 30 MHz to 1 GHz, Vertical (Peak)
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Figure 83 - Channel 17 (2440 MHz), LE1M, Core 2, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 84 - Channel 17 (2440 MHz), LE1M, Core 2, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 85 - Channel 17 (2440 MHz), LE1M, Core 2, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 86 - Channel 17 (2440 MHz), LE1M, Core 2, 1 GHz to 26 GHz, Vertical (rms)
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Level Limit

Frequency (MHz) (dBuvim) (dBuvim) Margin (dB) | Detector Angle (°) Height (cm) | Polarisation

*

Table 62 - Channel 39 (2480 MHz), LE1M, Core 2, 1 GHz to 26 GHz

* No emissions found within 6 dB of the limit.
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Figure 87 - Channel 39 (2480 MHz), LE1M, Core 2, 1 GHz to 26 GHz, Horizontal (Peak)
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Figure 88 - Channel 39 (2480 MHz), LE1M, Core 2, 1 GHz to 26 GHz, Horizontal (rms)
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Figure 89 - Channel 39 (2480 MHz), LE1M, Core 2, 1 GHz to 26 GHz, Vertical (Peak)
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Figure 90 - Channel 39 (2480 MHz), LE1M, Core 2, 1 GHz to 26 GHz, Vertical (rms)
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FCC 47 CFR Part 15, Limit Clause 15.247 (d)

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated intentional radiator is operating, the radio frequency power that is produced by the
intentional radiator shall be at least 20 dB below that in the 100 kHz bandwidth within the band that
contains the highest level of the desired power, based on either an RF conducted or a radiated
measurement, provided the transmitter demonstrates compliance with the peak conducted power
limits. If the transmitter complies with the conducted power limits based on the use of RMS
averaging over a time interval, as permitted under paragraph (b)(3) of this section, the attenuation
required under this paragraph shall be 30 dB instead of 20 dB.

Attenuation below the general limits specified in § 15.209(a) is not required. In addition, radiated
emissions which fall in the restricted bands, as defined in § 15.205(a), must also comply with the
radiated emission limits specified in 15.209(a)

ISED RSS-247, Limit Clause 5.5

In any 100 kHz bandwidth outside the frequency band in which the spread spectrum or digitally
modulated device is operating, the RF power that is produced shall be at least 20 dB below that in
the 100 kHz bandwidth within the band that contains the highest level of the desired power, based
on either an RF conducted or a radiated measurement, provided that the transmitter demonstrates
compliance with the peak conducted power limits. If the transmitter complies with the conducted
power limits based on the use of root-mean-square averaging over a time interval, as permitted
under Section 5.4(4), the attenuation required shall be 30 dB instead of 20 dB. Attenuation below
the general field strength limits specified in RSS-Gen is not required.
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2.6.7

Test Location and Test Equipment Used

This test was carried out in RF Chamber 11.

Calibration
Instrument Manufacturer Type No TE No | Period Calibration Due
(months)
Antenna with permanent
. Schaffner CBL6143 287 24 15-July-2020

attenuator (Bilog)
Filter (High Pass) Lorch SHP7-7000-SR 566 12 06-Jun-2020
Pre-Amplifier Phase One PS04-0086 1533 12 04-Aug-2020
DC - 12.4 GHz 10 dB Suhner 6810.17.A 3965 |12 07-Aug-2020
Attenuator

. . WRCGV14-2390-
Band Reject Filter - 2.425 | \y-inwright 2400-2450-2460- | 5066 | 12 01-Oct-2020
GHz

50SS

. . WRCGV14-2423.5-

2‘1@%522‘? Filter - Wainwright 2433.5-2483.5- 5068 |12 01-Oct-2020
' 2493.5-50SS

EMI Test Receiver Rohde & Schwarz ESW44 5084 12 28-Nov-2020
8m N-Type RF Cable Teledyne PR90-088-8MTR 5092 12 06-Dec-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5102 12 06-0ct-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5103 12 06-0ct-2020
Cable (18 GHz) Rosenberger LU7-071-1000 5104 12 09-Dec-2020
Cable (18 GHz) Rosenberger LU7-071-2000 5107 12 06-0ct-2020
EmX Emissions Software | TUV SUD EmX 5125 - Software
Screened Room (11) Rainford Rainford 5136 36 01-Nov-2021
Mast Maturo TAM 4.0-P 5158 - TU
Mast and Turntable Maturo Maturo NCD 5159 |- TU
Controller
Turntable Maturo TT 15WF 5160 - TU
Horn Antenna (1-10GHz) Schwarzbeck BBHA 9120 B 5215 12 10-Mar-2021
DRG Horn Antenna (7.5- | g varsbeck HWRD750 5216 |12 10-Mar-2021
18GHz)
Horn Antenna (15-40GHz) | Schwarzbeck BBHA 9170 5217 12 09-Jul-2020
preamplifier (30dB 18- | 5o varzbeck BBV 9721 5218 |12 09-Jul-2020
40GHz)

. ) A WHKX12-2580-
3 GHz High pass filter Wainwright 3000-18000-80SS 5219 12 11-Jan-2021
Thermo-Hygro-Barometer | PCE Instruments PCE-THB-40 5475 12 17-Mar-2021

Table 63

TU - Traceability Unscheduled

COMMERCIAL-IN-CONFIDENCE

Page 84 of 85




Document 75948763-10 Issue 01
COMMERCIAL-IN-CONFIDENCE

3 Measurement Uncertainty

For a 95% confidence level, the measurement uncertainties for defined systems are:

Test Name Measurement Uncertainty
Maximum Conducted Output Power +3.2dB

Power Spectral Density +3.2dB

Emission Bandwidth + 58.64 kHz

Authorised Band Edges 30 MHz to 1 GHz: +5.2 dB

1 GHz to 40 GHz: + 6.3 dB

Restricted Band Edges 30 MHz to 1 GHz: + 5.2 dB
1 GHz to 40 GHz: + 6.3 dB

Spurious Radiated Emissions 30 MHz to 1 GHz: + 5.2 dB
1 GHz to 40 GHz: + 6.3 dB

Table 64

Measurement Uncertainty Decision Rule

Determination of conformity with the specification limits is based on the decision rule according to
IEC Guide 115: 2007, clause 4.4.3 and 4.5.1.
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